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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. CORPS OF ENGINEERS

424 TRAPELO ROAD

WALTHAM, MASSACHUSETTS 02254

REPLY TO
ATTENTION OF: JU LI 15 i98s

: NEDED

Honorable William A. O'Neill
Governor of the State of Connecticut
State Capitol
Hartford, Connecticut 06115

Dear Governor O'Neill:

Inclosed is a copy of the Farm Brook Dam (Site 1) (CT-00657) Phase I

Inspection Report, which was prepared under the National Program for
Inspection of Non-Federal Dams. This report is presented for your use t
and is based upon a visual inspection, a review of the past performance
and a brief hydrological study of the dam. A brief assessment is
included at the beginning of the report. I have approved the report
and support the findings and recommendations described in Section 7 and

ask that you keep me informed of the actions taken to implement them.
This follow-up action is a vitally important part of this program.

A copy of this report has been forwarded to the Department of Environ-
Sr mental Protection, the owners and the cooperating agency for the State

of Connecticut.

Copies of this report will be made available to the public, upon
request, by this office under the Freedom of Information Act. In the
case of this report the release date will be thirty days from the date
of this letter.

I wish to take this opportunity to thank you and the Department of
Environmental Protection for your cooperation in carrying out this
program.

Sincerely,

£ L

Incl C. E. EDGAR, III
As stated Colonel, Corps of Engineers * ,

Commander and Division Engineer

S4t
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NATIONAL DAM INSPECTION PROGRAM

PHASE I INSPECTION REPORT

Identification No.: CT 00657

Name of Dam: Farm Brook Dam (Site 1)

Town: Hamden

County and State: New Haven, Connecticut

Stream: Farm Brook

Date of Inspection: December 5, 1980

BRIEF ASSESSMENT

The 1,210-foot-long and 11-foot-high dam was designed by the U.S.

Department of Agriculture Soil Conservation Services and constructed by the

Nutmeg Construction Company in 1973 as part of a flood control program in

*the Farm Brook watershed. The impoundment is used to form a flood control

pool but also serves as a recreational facility. The dam consists of two

earthfill embankments and a principal and emergency spillway. Embankment5
No. 1 is 535 feet long, and embankment No. 2 is 580 feet long. A 35-foot

wide grass-lined emergency spillway separates the two embankments. The

principal spillway, located at the midsection of embankment No. 2, is a

drop inlet structure-consisting of a 2.5- by 7.5- foot shaft riser and a

80-foot-long, 30-inch-diameter concrete conduit, which empties into a

concrete impact basin located on the downstream slope of the dam. The

low-level outlet consists of a 15-inch-diameter drain incorporated into the

upstream wall of the spillway riser. Flow through the outlet is regulated

by a hand-operated sluice gate.

On the right abutment of embankment No. 2 is a diversion ditch that is
about 3 Feet wide at the bottom and has 2.5:1 side slopes and a bottom

elevation, at the centerline of the dam, of 288.2 NGVD, which corresponds

to the emergency spillway crest elevation. The Soil Conservation Service

design drawings indicate that the lowest portion of the left bank of this

ditch is at elevation 291.25; therefore, there would he no spillage behind



the dam before the dam itself was overtopped. In addition, despite the

bottom elevation of this ditch, at the centerline of the dam, the ditch

will not supplement the project discharge during the test flood since the S

bottom of the ditch has an uphill grade in the downstream direction.

Based on the visual inspection of the site and the past performance of the

dam, the facility is judged to be in fair condition. No evidence of

instability was noted in the dam or appurtenant structures. Areas

requiring monitoring and maintenance include the discharges from the toe

drain outlets, the infiltration of fines into the toe drain system, toe

drain outlets, wet areas on the toe of embankment No. 2, and displaced

riprap on the slopes of the principal spillway discharge channel.

The Farm Brook Dam has a storage capacity of 179 acre-feet at top of dam and

is approximately 11 feet in height. Since the dam is within the Corps'

criteria for small size category for storage (50 to 1,000 ac-ft), the dam

is considered to be SMALL in size. The failure of the dam could

3 potentially cause the loss of more than a few lives; therefore, the dam has

been classified as having a HIGH hazard potential. In accordance with the

Corps of Engineers' "Recommended Guidelines for Safety Inspection of Dams"

and as a result of the size classification (SMALL) and the hazard

* classification (HIGH) of the dam, the test flood will be between one-half

the Probable Maximum Flood (1/2 PMF) and the Probable Maximum Flood (PMF).

Since the project is within the lower limits of the small size category,

the test flood will be equivalent to one-half of the Probable Maximum Flood

(1/2 PMF). As a result, the peak inflow to the pond will be 1,290 cubic

feet per second per square mile (cfs/sq. mi.) or 605 cubic feet per second

(cfs) and the peak outflow will be 390 cfs. The combined capacity of the

spillways, with the water surface at the top of the dam, is 610 cfs or

156 percent of the routed test flood outflow;, therefore, no overtopping

of the dam is anticipated.

I
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It is recommended that the owner retain the services of a qualified

registered professional engineer to investigate the condition of the

i I principal spillway conduit and the sluice gate, determine the origin of the

fines that have been conveyed through the toe drain system in embankment

No. 2 and deposited in the impact basin, and determine if the diversion

ditch berm has settled significantly. These recommendations and further

rremedial measures discussed in Section 7.3 should be instituted within one
(1) year of the owner's receipt of this report.

REYNOLD
A.

HOKENSON
- No. 23125

R. A. Rokenson, P.E. ~'~G
Project Manager I, L
International Engineering Company, Inc.

-
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This Phase I Inspection Report on Farm Brook Dam (Site 1)
has been reviewed by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recomnendations are
consistent with the Recommended Guidelines for Safety Inspection of
Dams, and with good engineering judgement and practice, and is hereby
submitted for approval.

pm

ARAMAST MAHTESIAN, MEMBER
Geotechnical Engineering Branch
Engineering Division

p

CARNEY M. TERZIAN, MER
Design Branch
Engineering Division

JOS W. F IRMAN
Wat6Control Bran.
Engineering Division

APPROVAL RECOMMENDED:

t
JOE B. FRYAR

Chief, Engineering Division P.-
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PREFACE

This report is prepared under guidance contained in the Recommended

Guidelines for Safety Inspection of Dams, for Phase I Investigations.

* Copies of these guidelines may be obtained from the Office of Chief of

Engineers, Washington, D.C. 20314. The purpose of a Phase I Investigation

is to identify expeditiously those dams which may pose hazards to human

life or property. The assessment of the general condition of the dam is

based upon available data and visual inspection. Detailed investigation,

and analyses involving topographic mapping, subsurface investigations,

testing, and detailed computational evaluations are beyond the scope of a

Phase I Investigation; however, the investigation is intended to identify

any need for such studies.

In reviewing this report, it should be realized that the reported condition

of the dam is based on observations of field conditions at the time of

inspection along with data available to the inspection te m. In cases

where the reservoir was lowered or drained prior to inspection, such

i action, while improving the stability and safety of the dam, removes the

normal load on the structure and may obscure certain conditions which might

otherwise be detectable if inspected under the normal operating environment

of the structure.

IL
It is important to note that the condition of a dam depends on numerous and

constantly changing internal and external conditions, and is evolutionary

in nature. It would be incorrect to assume that the present condition of

the dam would necessarily represent the condition of the dam at some point

in the future. Only through continued care and inspection can there be any

chance that unsafe conditions will be detected.

Phase I inspections are not intended to provide detailed hydrologic and

hydraulic analyses. In accordance with the established Guidelines, the

Spillway Test Flood is based on the estimated "Probable Maximum Flood" for

the region (greatest reasonably possible storm runoff), or fractions

thereof. Because of the magnitude and rarity of such a storm event, a



finding that a spillway will not pass the test flood should not be

interpreted as necessarily posing a highly inadequate condition. The test

flood provides a measure of relative spillway capacity and serves as an aid0

in determining the need for more detailed hydrologic and hydraulic studies,

considering the size of the dam, its general condition, and the downstream

damage potential.

The Phase I Investigation does not include an assessment of the

need for fences, gates, no-trespassing signs, repairs to existing fences

and railings and other items which may be needed to minimize trespass and

provide greater security for the facility and safety to the public. An

evaluation of the project for compliance with OSHA rules and regulations is

also excluded.

A16
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NATIONAL DAM INSPECTION PROGRAM

PHASE I INSPECTION REPORT

FARM BROOK DAM (SITE 1)

SECTION 1: PROJECT INFORMATION

1.1 GENERAL

a. Authority - Public Law 92-367, August 8, 1972, authorized the

Secretary of the Army, through the Corps of Engineers, to initiate a

National Program of Dam Inspection. The New England Division of the Corps

of Engineers has been assigned the responsibility of supervising the

inspection of dams within the New England region. International

Engineering Company, Inc., has been retained by the Corps' New England

Division to inspect and report on selected dams in the State of

Connecticut. Authorization and notice to proceed were issued to

International Engineering Company in a letter dated November 5, 1980, from

William E. Hodgson, Jr., Colonel, Corps of Engineers. Contract No.

DACW33-81-C-0015 has been designated by the Corps for this work.

b. Purpose of Inspection Program - The purposes of the program

are to:

(1) Perform technical inspections and evaluations of non-Federal dams

to identify conditions requiring correction in a timely manner by

non-Federal interests.

(2) Encourage and prepare the States to quickly initiate effective

dam inspection programs for non-Federal dams.

(3) To update, verify and complete the National Inventory of Dams.

c. Scope of Inspection Program - The scope of this Phase I

inspection report includes:

1-1



(1) Gathering, reviewing, and presenting all available data as can be

obtained from the owners, previous owners, the state and other

associated parties.

(2) A field inspection of the facility detailing the visual condition

of the dam, embankments, and appurtenant structures.

(3) Computations concerning the hydraulics and hydrology of the

facility and its relationship to the calculated flood through the

existing spillway.

(4) An assessment of the condition of the facility and corrective

measures required.

It should be noted that this report does not pass judgement on

the safety or stability of the dam other than on a visual basis. The

purpose of the inspection is to identify those features of the dam which

need corrective action and/or further study.

1.2 DESCRIPTION OF THE PROJECT

a. Location - The dam is located on Farm Brook in a residential

area of the Town of Hamden, New Haven County, Connecticut, approximately 2 -

miles upstream from the confluence with West River. The dam is not shown

on USGS quadrangle maps since the impoundment is relatively new and the

USGS maps have not been updated since the construction of the dam in 1973.

The location and watershed of Farm Brook Dam Site 1 have been identified on -_

the Drainage Area Map in Appendix D. The location of the dam is defined by

the coordinates latitude N41*23.7' and longitude W72*56.6' on the Mount

Carmel, Connecticut, USGS Quadrangle Map.

b. Description of the Dam and Appurtenances - The dam, completed

in 1973, consists of two earthfill embankments having a combined length of

1,115 feet, a concrete principal spillway conduit, and an unlined emergency

spillway. The 535-foot-long embankment No. I and the 580-foot-long _ -

embankment No. 2 constitute the left and right portions of the dam,

1-2
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respectively. The dam rises to a height of 11 feet above the streambed

(elevation 291 NGVD) and is approximately 12 feet wide at the crest.

(Note: All elevations are referenced to the National Geodetic Vertical

Datum (NGVD).)

The inclination of the upstream and downstream slopes is three

horizontal to one vertical. An 18-inch-thick layer of riprap has been

placed on the upstream slope to within 2 feet of the top of the dam. A -

3-foot-deep cutoff trench has been cut into the glacial till at the base of

the dam. There is a 3-foot by 6.5-foot trench drain with a 6-inch

perforated pipe at the base of the toe in both embankments. The drain

outlet in embankment No. 1 has riprap slope protection. Embankment No. 2 •

has two drain outlets, which are located on the wing walls of the principal

spillway outlet structure.

The principal spillway is located approximately 290 feet from the

right abutment in embankment No. 2. The spillway is a drop inlet structure

with a concrete riser intake, an 80-foot-long and 30-inch-diameter concrete

conduit, a concrete impact basin, and a riprap-lined outlet channel. The

riser forms a 2.5-foot by 7.5-foot drop inlet with a crest length of 15

feet at elevation 286. The intake is protected by steel trashracks, which

are bolted onto the riser.

The 15-inch low-level outlet on the upstream wall of the riser

has an invert elevation of 278.5. Flow through the outlet is regulated by

a hand-operated sluice gate. The operator for the gate is located on top

of the riser and is used to drain the pool via a conduit, which leads to a

concrete impact basin. The outlet energy is contained and dissipated

within the confines of the baffle and wing walls in the impact basin. The

130-foot-long and 12-foot-wide spillway outlet channel has a 2:1 slope

inclination, which is protected by an 8-inch-thick gravel bedding overlain

with 18 inches of riprap. The outlet channel has been excavated to

elevation 277.0, adjacent to the principal spillway conduit, along the

natural path of Farm Brook. Since the elevation of the top of the dam is

1-3



291.0, the dam is 14 feet high at the principal spillway. However, the

remainder of the dam is only 11 feet high since the elevation of the

natural ground surface is 280.0 (see Principal Spillway Section, Sheet B-i,

Appendix B).

The emergency spillway, located between the embankments, has a

bottom width of 35 feet, 3:1 side slopes, and a crest elevation of 288.2.

U The total length of the emergency spillway is 130 feet. This includes a

50-foot level section protruding into the impoundment. The spillway bottom

and side slopes are completely sodded.

The diversion ditch, located on the right abutment of embankment

No. 2 has a bottom width of about 3 feet and 1:1 side slopes; and the

elevation of the bottom of the ditch, at the dam centerline, is 288.2. The

ditch is formed by a natural rise on the right and a berm on the left. The

elevation of the top of the berm (El. 291.25) was determined from the Soil

Conservation Service design drawings. The ditch extends downstream of the

dam and was constructed to collect surface runoff from the surrounding

terrain and channel it into the impoundment. As a result, the grade of the

channel bottom prohibits discharge through the ditch from the impoundment

during flood conditions.

Approximately 55 feet from the toe of embankment No. 2, the

principal spillway discharge channel is intersected by the drainage ditch,

which collects runoff from the low area behind the dam. This ditch is

about 3 feet wide at the bottom and has 2:1 side slopes that are covered by

*" an 18-inch layer of riprap.

c. Size Classification - SMALL - The classification for size is

based on the height of the dam above the natural streambed or the maximum

storage potential, which is considered to be the storage resulting from

the water surface elevation within the impoundment being equal to the

elevation of the top of the dam. The size of the dam is then determined by

either storage or height depending on which criteria yields the larger size

category. Farm Brook Dam has a maximum potential storage capacity of 179

1-4



ac-ft, which is within the established limits for the small size category

(50 ac-ft to 1,000 ac-ft), while the height of the dam (11 feet) is below

the limits for the small size category (25 feet to 50 feet). Consequently,

the dam is considered to be SMALL in size.

d. Hazard Classification - HIGH - The hazard classification is

based on the estimated loss of life and the anticipated property damage due

to a damn breach when the water surface within the impoundment is at the top

of the dam. The failure of Farm Brook Dam (Site 1) would cause the water

level within the impact area to rise from 7.6 feet at a prefailure outflow

of 390 cfs to 13.0 feet after the failure. Consequently, the resulting

flood would damage 11 homes and the bridge culvert at Dunbar Hill Road and

could cause the loss of more than a few lives. Therefore, the dam has been

classified as having a HIGH hazard potential.

e. Ownership -Department of Environmental Protection
State of Connecticut
165 Capital Avenue
State Office Building
Hartford, Connecticut 06115

f. Operator - Richard Miska
Unit Manager
Department of Environmental Protection
Sleeping Giant State Park
(203) 789-74980

g. Purpose of Dam - Recreation and flood control.

h. Design and Construction History - The dam was designed by the

U.S. Department of Agriculture Soils Conservation Service and was

constructed by the Nutmeg Construction Company, Inc. Farm Brook Dam

(Site 1) was completed in 1973 and is currently used for flood control in

the Farm Brook watershed. B

1-5
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i. Normal Operational Procedures - The low-level outlet gate is

operated manually from the top of the concrete intake structure. The gate

is opened, checked, and greased once a year. Mowing of the downstream

slope and clearing of debris on the spillways and in the outlet channels

are also performed annually. There is no formal operations manual

describing the operation of the facility. The reservoir level is normally

maintained at an elevation of 284. During flood conditions a representa-

tive from the Department of Environmental Protection is sent to ensure that

the spillways remain free of obstructions.

1.3 PERTINENT DATA

a. Drainage Area - The drainage area encompasses 0.47 square

miles of rolling terrain. The watershed may be described as a developed

suburban area.

b. Discharge at Dam Site - Discharges from the pond are

conducted via the 15-inch gated sluice opening in the principal spillway

drop shaft, over the crest of the spillway riser, and over the crest of the

emergency spillway. The discharge capacity of the various features are as

follows:

(1) When the water surface is at the principal spillway crest (El.0

286), the 15-inch sluice way (invert El. 278.5) will pass 45 cfs.

(2) The maximum known flood at the dam site was not determinable,

since there are no flow or gage records maintained for Farm

B rook.

L (3) Ungated capacity of the principal spillway and emergency spillway

is 610 cfs at elevation 291.

(4) Ungated combined spillway capacity at test flood elevation 290.2

is 380 cfs.
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(5) Gated spillway capacity at normal pool elevation - N/A.

(6) Gated spillway capacity at test flood elevation - N/A.

(7) Total spillway capacity at test flood elevation 290.2 is

380 cfs.

(8) Total project discharge at top of dam (elevation 291) 0

is 610 cfs.

(9) Total project discharge at test flood (elevation 290.2)

is 380 cfs.

c. Elevations (feet above NGVD)

(1) Original streambed at toe of dam 280.0

(2) Bottom of principal spillway impact basin 277.0

(3) Bottom of cutoff trench 274.0

(4) Maximum tailwater 279.9

(5) Normal pool (recreation) 286.0

(6) Flood-control pool 288.2

(7) Principal spillway crest 286.0 0

(8) Emergency spillway crest 288.2

(9) Design surcharge (original design) 289.0

(10) Top of dam 291.0 0

(11) Test flood surcharge 290.2

1-7



d. Reservoir (length in feet)

(1) Normal pool (recreation) 1,000

(2) Flood-control pool 1,100

(3) Principal spillway crest pool 1,000

(4) Emergency spillway crest pool 1,100

(5) Top of dam 1,1700

(6) Test flood pool 1,160

e. Storage (acre-feet)

(1) Normal pool 73

(2) Flood-control pool 113

(3) Principal spillway crest pool 73

(4) Emergency spillway crest pool 113

(5) Top of dam 179

(6) Test flood pool 154

f. Reservoir Surface (acres)

(1) Normal pool (recreation pool) 18.4

(2) Flood-control pool 19.8

(3) Principal spillway crest pool 18.4

(4) Emergency spillway crest pool 19.8

(5) Test flood pooi 22.8

(6) Top of dam 25.4

1-8



g. Dam

(1) Type Earthfill embankment

(2) Length 1,210 ft

(3) Height 11 ft

(4) Top Width 12 ft

(5) Side Slopes 3 H to 1 V upstream and downstream

(6) Zoning Homogeneous

(7) Impervious Core None

(8) Cutoff 3-foot-deep cutoff trench

(9) Grout Curtain None

(10) Other 6-inch drain pipe along dam toe

h. Diversion and Regulatory Tunnel N/A 0

i. Spillways

Principal Spillway

(1) Type Concrete drop inlet structure

(2) Length of weir 2 by 7.5 ft

(3) Crest elevation 286.0

(4) Gates None -

(5) U/S Channel Farm Brook Pond

(6) D/S Channel Lined with riprap

(7) General The principal spillway outlet channel
is 12 feet wide at the bottom and has
2H to 1 V side slopes.
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Emergency Spillway

(1) Type Sodded channel

(2) Length of weir 35 ft

(3) Crest elevation 288.2

(4) Gates None

, (5) U/S Channel N/A

(6) D/S Channel N/A

(7) General Ve spillway is 35 feet wide
with 3 H to I V slopes.

j. Regulating Outlets - The only regulating outlet is a

low-level opening in the upstream wall of the riser.

(1) Invert Elevation 278.5

(2) Size 15-inch diameter

(3) Description Bench stand with handwheel

(4) Control Mechanism Hand-operated sluice gate

(5) Other The outlet diversion works consists
of a 30-inch-diameter and 80-foot-

long concrete conduit.
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SECTION 2: ENGINEERING DATA

2.1 DESIGN DATA

A design report was obtained from the U.S. Department of

* Agriculture Soil Conservation Service, and the design drawings were

borrowed from the State of Connecticut Water Resource Department. The

calculations within the design report deal primarily with the hydraulics of

the emergency and principal spillways. However, the geology and soil

testing reports and excerpts from the embankment design calculations were

also included in the report.

2.2 CONSTRUCTION DATA

a. Available Data - "As-built" drawings and construction records

are on file at the U.S. Department of Agriculture Soil Conservation

Service, Storrs, Connecticut.

b. Construction Considerations - The dam was originally designed

Ialong an alignment which permitted both shallow water for skating and
deeper water for boating and swimming. However, the high costs of

obtaining land rights necessitated the relocation of the dam farther

upstream. The foundation investigation of the new alignment dictated an

additional movement of the right abutment in an upstream direction. This

relocation was performed to facilitate construction.

2.3 OPERATION DATA

No written operation and maintenance manual is available for this

project, however, an operations and maintenance agreement was signed by

the owner, the State of Connecticut Department of Environmental Protection

(DEP), with the designer, the U.S. Department of Agriculture Soil Conser-

vation Service (SCS). This agreement contains the requirements for annual

inspections and the items to be checked for possible maintenance needs.

According to the DEP maintenance of the facility is normally performed and

includes mowing, clearing debris, and servicing the low-level outlet gate.
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2.4 EVALUATION OF DATA

a. Availability - Data was provided by the dam owner (Department--

of Environmental Protection), the designer (U.S. Department of Agriculture

Soil Conservation Service), and the State of Connecticut Water Resource

Department.

b. Adequacy - Detailed hydrologic/hydraulic data were available

and used to compute the spillway capacity. The final assessment of the dam

was based primarily on visual inspection, performance history, and spillway

capacity computations.

c. Validity - The field inspection indicated that the external

features of the Farm Brook Damn (Site 1.) coincide with those shown on the

available plans.
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SECTION 3: VISUAL INSPECTION

3.1 FINDINGS

a. General - The field inspection of Farm Brook Dam (Site 1) was

conducted on December 5, 1980. At the time of the inspection, the water

surface was 3.3 feet below the top of the spillway riser, which corresponds -

to a water surface elevation of 283.9. The inspection team consisted of

personnel from International Engineering Company (IECO) and a DEP

representative from the Sleeping Giant State Park.

b. Dam - The dam is a compacted earthf ill embankment. No

sloughing or erosion of the embankments was noted.

r(1) Top - The top of the dam is primarily grass covered with the

exception of a narrow footpath extending the length of the dam

(Photos 1 and 2). The uniform elevation of the top of the dam is

only interrupted by the emergency spillway. Neither abutment

5showed signs of deterioration or erosion. The diversion ditch on

the right abutment of embankment No. 2 (Photo 11) was dry, and

there were no indications of any recent flow through the ditch.

The portion of the berm immediately downstream of the dam

IL appeared to have settled; and as a result, the top of the berm

was no longer above the top of the dam (Photo 2).

(2) Upstream Slope - The upsteam slope (Photo 1) has riprap

protection starting about 2 feet below the top of the dam. There

was no sign of excessive riprap displacement, erosion, or

bulging. The continuity of the upstream slope is maintained

across the entire dam.

(3) Downstream Slope - The downstream slope is entirely grass

covered (Photo 2). There are three narrow footpaths on the

slope, but no significant signs of trespassing. Discharges of 17

gallons per minute (gpm) and 6 gpm were recorded from the right
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and left toe drain outlets in embankment No. 2, respectively

(Photo 7). The difference in the amount of flow through each

5 drain may be due to the right toe drain being longer than the

left, the average head on the right portion of the embankment

being greater than on the left, or the permeability of the

material composing the right portion of the embankment being

V greater than that of the left. The toe drain outlet in

embankment No. 1 has been obstructed by an accumulation of top

soil that has presumably been eroded from between the stones

above the outlet (Photo 5). No flow was observed in the

drain outlet channel, since the grade of the channel no longer

permits proper drainage. It was also noted that the toe drains

in embankment No. 2 were conveying fines from the interior of the

dam to the impact basin. The origin of this material may be a

dirty or improperly placed filter. However, the deposit of fines

may also be the result of increased seepage through the

embankment and, therefore, requires further investigation. In

addition, the exposed portions of the steel toe drains were

rusted and pitted.

The low area adjacent to the toe of embankment No. 2 in the

vicinity of the drainage ditch is marshy. The discharge from

I this ditch was estimated to be 5 gpm (Photo 3). It was evident

from the design drawings that this ditch was intended to drain

the low area behind embankment No. 2.

c. Appurtenant Structures - The principal spillway riser is in

relatively good condition with no visible concrete deterioration.

- Corrosion was noted on the steel trashracks, but only within the zone of

water surface variation. The control mechanism for the low-level outlet -

gate was slightly bent and the steel support plate cracked; but according

to the DEP representative, the device was still operable.
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Deterioration of the concrete impact basin was negligible.

Slight superficial cracks were noted near the fence post anchorages, but no

significant amounts of spalling were observed. Rocks and debris were found

in the basin (Photo 7). During the inspection, the sluice gate on the

principal spillway conduit was closed and there seemed to be no flow

through the conduit into the impact basin. However, it was difficult to

determine the effectiveness of the sluice gate seal because of the 0

discharge from the toe drain outlets into the impact basin. The riprap

lining in the principal spillway discharge channel was displaced and

exposed the gravel bedding in some areas, but no other signs indicating

erosion or deterioration were noted on the slopes of this discharge ,

channel. The drainage ditch outlet on the right side of the spillway

channel was also in relatively good condition.

The side slopes and bottom of the emergency spillway were 0 4

completely sodded and there were no indications of erosion or instability

(Photo 9). The groundcover within the spillway was only interrupted by a

narrow footpath. The riprap along the edges of that portion of the

spillway which is exposed to wave action within the pond was intact. There

was also no significant accumulation of debris within the structure;

however, one empty steel drum was found on the emergency spillway crest.

d. Reservoir Area - The area surrounding the reservoir is 0

largely residential with the exception of a rolling field adjacent to the

right abutment of the dam.

e. Downstream Channel - The downstream channel follows the

natural path of Farm Brook. The channel has a bottom width of 10 feet, is

6 feet deep, and has side slopes of approximately 2:1. The channel bed is

inclined at a 20:1 slope within the 500-foot reach immediately downstream

of the dam. Farm Brook flows through two steel conduits, which form a

bridge culvert at Dunbar Hill Road. One conduit, 3.5-foot-high by

5.5-foot-wide, is relatively new and is not aligned properly. As a result,

it somewhat inhibits drainage. However, the original 2.5-foot-high by

3.5-foot-wide conduit has a desirable slope.
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Large quantities of debris were found in and around the stream-

bed. Numerous trees and bushes were observed to be both growing in and

5hanging over the channel (Photo 10).

3.2 EVALUATION

U. Based on the visual inspection of Farm Brook Dam (Site 1), it has

been determined that the structure is in generally fair condition. The

following features, which could influence the condition and/or stability of

the dam in the future, were identified:

(1) The larger discharge recorded from the right toe drain system in

embankment No. 2 may be due to the right toe drain being longer

than the left, the average head on the right portion of the

embankment being greater than on the left, or the permeability

of the material composing the right portion of the embankment

being slightly greater than that of the left.

(2) The restriction of flow from the toe drain outlet in embankment

No. 1 is causing localized saturation of the downstream toe.

(3) The abrasive action of the rocks, stones, and debris on the

IL bottom of the impact basin during periods of high discharge will

cause accelerated deterioration of the baffle and wing walls.

The deterioration of the impact basin will eventually decrease

the structure's ability to effectively function as an energy

dissipator.

(4) The displaced riprap and exposed filter layer, on the slopes of

the principal spillway outlet channel, invite the erosion of the

channel slopes.

(5) The fines found in the toe drain outlets of embankment No. 2 may

be the result of a dirty or improperly placed filter layer.
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However, there is also the possibility that these deposits are

due to excessive seepage resulting in the movement of fine soil

particles within the dam. Consequently, it has been recommended -

in Section 7.2 that the origin of this material be identified.

(6) The effectiveness of the sluice gate could not be assessed due to

the discharge of the toe drains into the impact basin. This

discharge created enough turbulence within the pool contained in

the impact basin so as to conceal any evidence of leakage from

the gate through the principal spillway outlet conduit.

Therefore, it has been recommended in Section 7.2 that the

condition of the gate and conduit be thoroughly assessed.

(7) The corroded portions of the toe drain outlet pipes in the impact

basin may impair discharge.

0
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SECTION 4: OPERATIONAL AND MAINTENANCE PROCEDURES

5 4.1 OPERATIONAL PROCEDURES

a. General - The dam is used for flood control in the Farm

Brook watershed. The low-level outlet is used to regulate the water

surface within the impoundment to facilitate recreation in the pond, draw

down the pond to repair the upstream slope when necessary, and/or maintain

a relatively dry basin to achieve maximum flood storage. The facility was

designed to automatically pass a flood while minimizing the impact down-

stream. When the pond surface reaches the principal spillway crest (El.

286), this outlet will begin to discharge the accumulated runoff. If the

water surface continues to rise and reaches the emergency spillway crest

(El. 288.2), then this structure will supplement the discharge of the

principal spillway.

b. Description of any WarningSystem in Effect - There is no

formal written downstream warning system in effect at Farm Brook Dam

(Site 1).

4.*2 MAINTENANCE PROCEDURES

La. General - All inspection and maintenance procedures are

instituted by the owner and performed annually. The facility is visually

inspected for obstructions in the spillways and for vandalism by a state

dam inspector, a regional representative, and a representative from the

Soil Conservation Service. Prior to the completion of the inspection, a

report containing the findings and recommendations of the inspection team

is filed with the State of Connecticut Department of Environmental

Protection. The only regularly scheduled maintenance of the dam is mowing

of the grass on the embankment. Currently, there is no operations manual

for the site, but an operations and maintenance agreement was signed by the

owner (DEP) with the designer (SCS). This agreement contains the

requirements for annual inspections and items to be checked for possible

maintenance needs.
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b. Operating Facilities -The low-level outlet gate is greased

and checked annually.

4.3 EVALUATION

The operation and maintenance procedures currently employed at

the site are fair. Maintenance of the site should be scheduled regularly

and periodic inspections continued. Records documenting the operation of

the facility should be kept for future reference. In addition, a formal

written downstream warning system and operation plan should be established.

Remedial measures and maintenance recommendations are presented in

Section 7.

~0
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SECTION 5: EVALUATION OF HYDRAULIC/HYDROLOGIC FEATURES

I U 5.1 GENERAL

The dam was constructed to impound water for flood control

purposes. The combined capacity of the concrete drop inlet principal

spillway and emergency spillway is fairly large with respect to the

watershed and will pass 156 percent of the project test flood outflow

* without overtopping the dam.

The dam and appurtenant structures appear to be sound. The spillway

channel and emergency spillway do not have any substantial obstructions;

however, tall grass was observed in the emergency spillway and along the

outlet channels. The low area at the right abutment of the embankment is a

construction diversion ditch, which extends downstream of the dam. The

ditch has a bottom elevation of 288.2 and side slopes of about 1:1.

5.2 DESIGN DATA

Available design data were obtained from the design report

prepared by the U.S. Department of Agriculture Soil Conservation Service

titled "Farm Brook Watershed Project", 1972 (see Appendix B, "Engineering

I Data and Correspondence"). The design high water was calculated, in the

design report, using a 100-year, 6-hour duration storm with a peak inflow

of 665 cfs. The resulting water surface elevation within the impoundment

was 289.0, and the peak outflow was 120 cfs (see Appendix B).

5.3 EXPERIENCE DATA

No information indicating serious problems with the dam was

uncovered. Based on the visual inspection, it does not appear that the dam -

has been overtopped or the emergency spillway used.
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5.4 TEST FLOOD ANALYSIS

The maximum potential storage capacity of Farm Brook Dam (Site 1)
(179 ac-f t) is within the lower limits of the small size category and the

height of the structure (11 feet) is smaller than the height criteria

established by the Corps in the "Recommended Guidelines for Safety

Inspection of Dams", dated September 1979, for the small size category.

The hazard classification for the dam is high, since there is the potential

for the loss of more than a few lives due to the breach of the dam. Based

on the storage capacity, height, and hazard, the recommended test flood for

this dam is between one-half the Probable Maximum Flood (1/2 PMF) and the

Probable Maximum Flood (PMF). The test flood was chosen as one-half the

Probable Maximum Flood (1/2 PMF). The peak inflow to the reservoir due to

this flood in a 0.47 sq. wmi. rolling watershed is 1,290 cfs/sq. mi. The

inflow due to the test flood (605 cfs) and the outflow (390 cfs) will cause

the water surfrce elevation within the impoundment to rise to 290.2 or 0.8

feet below the top of the dam. The combined capacity of the principal and

emergency spillways is 610 cfs with the water surface at the top of the dam

(El. 291.0) or 156 percent of the routed test flood outflow.S

5.5 DAM FAILURE ANALYSIS

Utilizing the "Rule of Thumb Guidance for Estimating Downstream

Dam Failure Hydrographs", dated April 1978, the failure outflow was

calculated to be 7,200 cfs with the water surface within the impoundment at

the top of the dam. The dam failure was assumed to occur in embankment

No. 2; however, the breach width was adjusted to 0.25 L instead of the

recommended 0.4 L. This new breach width was used since the recommended

value yielded a water surface elevation within the impact area, after

failure, that exceeded the elevation of the top of the dam. Therefore, the
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breach width was reduced to 107 feet. It was assumed that the breach

includes the principal spillway; however since this structure is

I I independent of the embankment, the discharge from it at the time of failure
was included in the outflow due to the dam breach.

The failure of Farm Brook Dam (Site 1) will cause the water

I r surface within the downstream channel to rise from 7.6 feet at a prefailure

outflow of 610 cfs to 13.0 feet at a failure outflow of 7,200 cfs. As a

result, the breach of the dam would damage 11 homes and the bridge culvert

at Dunbar Hill Road and could cause the loss of more than a few lives.

I Therefore, the dam has been classified as having a HIGH hazard potential.
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SECTION 6: EVALUATION OF STRUCTURAL STABILITY

6.1 VISUAL OBSERVATION

The visual inspection did not reveal any indications of stability

problems that might require immediate attention or are considered to be

significant at the present time. However, the fines that are being

conveyed by the toe drain system in embankment No. 2 may be an indication

of the internal deterioration of the embankment and/or the result of a

dirty filter. An investigation of this should be conducted as recommended

in Section 7.2.

6.2 DESIGN AND CONSTRUCTION DATA

The available design drawings and data from the Farm Brook

Watershed Project design report are listed in Appendix B. The embankment

stability was calculated within the design report using the Swedish Circle

Method. Assuming a full drawdown condition, this analysis yielded a factor

of safety of 2.3. According to the Corps guidelines, a circular failure

surface is generally applicable to essentially homogeneous embankments and

the resulting factor of safety should be no less than 1.2. Foundation

drain and seepage analysis conducted during the design study determined a

total seepage discharge of 451 cubic feet per day or 2.35 gallons per

minute. As-built drawings were prepared and are available at the Soil

Conservation Service office in Storrs, Connecticut. There have been no

indications of dam instability since its construction in 1973. 9

6.3 POST-CONSTRUCTION CHANGES

There were no records available concerning any post-construction - S

changes of the dam.

6.4 SEISMIC STABILITY

The dam is in Seismic Zone 1 and, in accordance with the

Recommended Guidelines, does not warrant seismic analysis.
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SECTION 7: ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

7.1 DAM ASSESSMENT

a. Condition - Based upon the visual inspection and past

performance, the dam appears to be in fair condition. No evidence of

structural instability was observed in the dam, principal spillway, or

appurtenant structures. The earthf ill embankment is in generally good

condition. There are, however, areas of some concern that require

3 maintenance and monitoring.

Based upon "Rule of Thumb Guidance for Estimating Downstream Dam

Failure Hydrographs", dated April 1978, and hydraulic/hydrologic

* computations, the peak inflow to the reservoir during the test flood is 605

cfs and the peak outflow is 390 cfs. These flows will not result in the

overtopping of the dam. Based upon hydraulic computations, the combined

spillway capacity is 610 cfs, which is equivalent to approximately 156

j ~ percent of the routed test flood outflow.

b. Adequacy of Information - The information available on the

structure is limited. Thus, the assessment of the condition and stability

i I of the dam must be based largely on visual inspection, past performance,

and sound engineering judgement.

c. Urgency - It is recommended that the measures presented in

p Section 7.2 and 7.3 be implemented within one (1) year of the owner's

receipt of this report.

7.*2 RECOMMENDATIONS

It is recommended that the owner employ a qualified registered

professional engineer to:

* (1) Investigate and evaluate the condition of the concrete spillway

conduit and the sluice gate.
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(2) Determine the origin of the seepage and the fines that have been

passing through the toe drain system in embankment No. 2 and

evaluate the severity of the problem.

(3) Investigate the possible settlement of the berm that forms the

left bank of the diversion ditch and determine the effect of the

discharge over this portion of the berm on the toe of the dam.

The owner should implement the recommendations of the Engineer.

7.3 REMEDIAL MEASURES 0

a. Operation and Maintenance Procedures - The following measures

should be undertaken within one (1) year of the owner's receipt of this

report and continued on a regular basis.

(1) A formal program of operation and maintenance procedures should

be instituted and documented to provide accurate records for

future references.

(2) The drain outlet channel of embankment No. 1 should be

cleared of obstructions and the bottom of the channel should be

graded to facilitate drainage. 0

(3) The baffle apron floor of the principal spillway should be

cleared of stones to avoid premature deterioration of the baffle

and wing walls due to the abrasive action of the stones during 9

periods of high discharge.

(4) The exposed slope areas of the riprapped spillway channel should

be repaired and any obstacles on the spillway channel floor

should be removed.
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(5) The broken steel support plate on the sluice gate stand should be

repaired.

(6) The corroded steel drain pipe outlets and portions of the trash-

racks on the principal spillway riser should be restored during a

routine maintenance visit.

(7) The cutting of grass on the top, slopes, and toe of the dam and

in the emergency spillway should be continued as part of the

routine dam maintenance.

(8) Debris and trees in the downstream channel should be cleared.

(9) An "Emergency Action Plan" should be developed that will include
an effective preplanned downstream warning system; locations of •

emergency equipment, materials, and manpower; authorities to

contact; and potential areas that require evacuation.

(10) The annual technical inspection program currently in effect at

the site, as described in Section 4.2, should be continued.

7.4 ALTERNATIVES

There are no practical alternatives to the recommendations of

Sections 7.2 and 7.3.

0
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VISUAL INSPECTION CHECKLIST

PARTY ORGANIZATION .

PROJECT: Farm Brook Dam Site 1 DATE: 12/05/80

TINE: 10:30 a.m.

WEATHER: Clear, Cold, 32*F

W.S. ELEV. 284.6 U/S DN/S.

PARTY: INITIALS:

1. Carol H. Cunningham CC

2. Reynold A. Hokenson RH

3. Miron B. Petrovsky MP

4. Ernst H. Buggisch EB

PROJECT FEATURE INSPECTED BY

1. Embankments No. I and No. 2 RH, CC, MP, EB 0

2. Principal Spillway:

Intake CC, MP, EB

Conduit RH, MP

Outlet Structure and
Outlet Channel RH, MP

3. Emergency Spillway RH, CC

.0
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PERIODIC INSPECTION CHECK LIST

PROJECT: Farm Brook Dam Site 1 DATE: 12/05/80

PROJECT FEATURE: Embankments 1 and 2 NAME: RH, CC, MP, EB

AREA EVALUATED CONDITION

DAM EMBANKMENT:

Crest Elevation 291.00

Current Pool Elevation 284.6

Maximum Impoundment to Date 286.1

Surface Cracks None Visible

Pavement Condition N/A

Movement or Settlement of Crest None Apparent

Lateral Movement None Apparent

Vertical Alignment Good

Horizontal Alignment Good

Condition at Abutment and at Good, diversion

Concrete Structures ditch on right abutment

Indications of Movement of
Structural Items on Slopes None

Trespassing on Slopes Foot paths along crest0
and downstream slope

Sloughing or Erosion of Slopes
or Abutments None

Rock Slope Protection - Riprap None
Failures

Unusual Movement or Cracking at Wet area near toe of
or near Toes embankment No. 2

Unusual Embankment or
Downstream Seepage None

Piping or Boils None

Foundation Drainage Features Emibankment No. 1 - drainage
impaired

Toe Drains Embankment No. 2 - flowing
freely, total flow of 23 gpm

Instrumentation System None
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PERIODIC INSPECTION CHECK LIST

PROJECT: Farm Brook Dam Site 1 DATE: 12/05/80

PROJECT FEATURE: NAME:

AREA EVALUATED CONDITION

OUTLET WORKS - INTAKE CHANNEL AND
INTAKE STRUCTURE

a. Approach Channel N/A

Slope Conditions

Bottom Conditions

Rock Slides or Falls

Log Boom

Debris

Condition of Concrete Lining

Drains or Weep Holes

b. Intake Structure N/A

Condition of Concrete

Stop Logs and Slots
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PERIODIC INSPECTION CHECK LIST

PROJECT: Farm Brook Dam Site I DATE: 12/05/80

PROJECT FEATURE: Principal Spillway Intake NAME: CC. MP, EB

AREA EVALUATED CONDITION

OUTLET WORKS - CONTROL TOWER 9

a. Concrete and Structural

General Condition Good

Condition of Joints None Visible

Spalling None

Visible Reinforcing None
Rusting or Staining of Concrete Minor, near trash

rack bolts

Any Seepage or Efflorescence Could not inspect in-
terior of structure

Joint Alignment Inaccessible

Unusual Seepage or Leaks in Gate Chamber InacL.essible

Cracks None

Rusting or Corrosion of Steel Trashracks at and
below water line

b. Mechanical and Electrical

Air Vents N/A -

Float Wells N/A

Crane Hoist N/A

Elevator N/A

Hydraulic System N/A 9

Service gates Slightly bent gate
stand and cracked sup-
port plate

Emergency Gates N/A

Lighting Protection System N/A -

Emergency Power System N/A

Wiring and Lighting System N/A

iS
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PERIODIC INSPECTION CHECK LIST

PROJECT: Farm Brook Dam Site DATE: 12/05/80

PROJECT FEATURE: Principal Spillway Outlet NAME: RH, MP

AREA EVALUATED CONDITION

OUTLET WORKS - TRANSITION AND CONDUIT

General Condition of Concrete Interior portions of spillway and
the outlet conduit within the dam

Rust or Staining on Concrete were inaccessible.

Spalling

Erosion or Cavitation

Cracking

Piping or Boils

Foundation Drainage Features

Toe Drains

Instrumentation System

.0
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PERIODIC INSPECTION CHECK LIST

PROJECT: Farm Brook Dam Site DATE: 12/05/80

PROJECT FEATURE: Principal Spillway Outlet NAME: RH, MP
Structure and Outlet Channel

AREA EVALUATED CONDITION

OUTLET WORKS - OUTLET STRUCTURE AND
OUTLET CHANNEL

General Condition of Concrete Good, minor cracking at fence

posts

Rust or Staining None

Spalling None

Erosion or Cavitation None

Visible Reinforcing None

Any Seepage or Efflorescence None

Condition at Joints Good

Drain Holes Toe drain outlet from Embankment
No. 2

Channel

Loose Rock or *Trees Over-
hanging Channel None

Condition of Discharge Fair, some areas of displaced
Channel riprap and exposed filter layer

Downstream Channel The downstream channel of Farm
Brook has numerous trees and
bushes growing within and along
the banks. No maintenance of
this area is currently performed.

The brook flows under Dunbar Hill
Road through two steel culverts.
The larger culvert is misaligned
and, as a result, restricts flow.
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PERIODIC INSPECTION CHECK LIST

PROJECT: Farm Brook Dam Site 1 DATE: 12/05/80

PROJECT FEATURE: Emergency Spillway NAME: RH, CC

AREA EVALUATED CONDITION

OUTLET WORKS - SPILLWAY WEIR, APPROACH
AND DISCHARGE CHANNELS

a. Approach Channel

General Condition Good

Loose Rock Overhanging Channel None

Trees Overhanging Channel None

Floor of Approach Channel One steel drum among tall

grass0

b. Weir and Training Walls Grass covered earth weir in

good condition

General Condition of Concrete N/A

Rust or Staining N/A

S palling N/A

Any Visible Reinforcing N/A

Any Seepage or Efflorescence N/A

Drain Holes N/A

c. Discharge Channel

General Condition Good

Loose Rock Overhanging Channel None

Trees Overhanging Channel None

Floor of Channel Covered with tall grass

Other Obstructions Undeveloped wooded area at end
of channel near downstream
channel confluence
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PERIODIC INSPECTION CHECK LIST

5 iPROJECT: Farm Brook Dam Site 1 DATE: 12/05/80

PROJECT FEATURE: NAME:

AREA EVALUATED CONDITION

I OUTLET WORKS - SERVICE BRIDGE

a. SuperStructure N/A

Bearings

Anchor Bolts

Bridge Seat

Longitudinal Members

J Under Side of Deck

Secondary Bracing

Deck

KDrainage System
Railings

Expansion Joints

I Paint

b. Abutment & Piers N/A

General Condition of Concrete

Alignment of Abutment

Approach to Bridge

Condition of Seat & Backwall

A-
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U. S. DEPARTMENT OF AGRICULTURE -SOIL CONSERVATION SERVICE

This multiple-purpose dam is located about 2.5 miles northwest of
Hamden, Connecticut on a tributary of Farm Brook. Sheet 4-of this
report, together with Mount Carmel, Conn., 7.5-minute quadrangle,
published by the U.S. Geological Survey, may be used to locate the
structure more definitely.

A summary of pertinent design information is given on sheet 2 of this
report.

This is one of two proposed floodwater retarding dames in the Farm Brook
Watershed designed to reduce floodwater damages. It will retard a
100-year frequency storm without discharge occurring in the emergency
spillway. The permanent pool has a water surface area of 18 acresI
and a beneficial storage volume of 73 acre-feet in addition to theI
50-year sediment storage.

The results of hydrologic and hydraulic computations are given on sheet
3 of this report.

The structure consists of a compacted earth fill with partial cutoff
into a more dense glacial till underlying the surface sands and organic ---

materials which are to be removed. A drainage system is located under 0
the downstream portion of the earth fill to control the phreatic surface
and to collect subsurface seepage.

The principal spillway is a drop inlet structure consisting of a single-
stage reinforced concrete riser, 30-inch diameter reinforced water pipe -- * -

conduit, and a reinforced concrete impact basin to dissipate the energy
of high velocity discharge at the outlet end of the conduit.

The emergency spillway is designed as a vegetated earth cut through a
knoll between embankments 1 and 2.

The dam was initially designed along an alignment which permitted both -0

shallow water for skating and deeper water for swimming and boating.
High costs of necessary land rights necessitated the relocation of the
dam upstream. The foundation investigation of the new alignment dictated
an additional movement upstream of the right abutment. This additional
relocation was to facilitate construction.

CONNECTICUT STATE OFFICE, STORRS, CONN.
0

SHEET I



U.S. DEPARTMENT OF AGRICULTURE - SOIL CONSERVATION SERVICE

DESIGN REPORT SUMMARY

____ WATERSHED DATA _

DRAINAGE AREA
IMMEDIATELY ABOVE SITE 244 AC.
SUBWATERSHEDS ABOVE SITE--- - AC.
TOTAL WATERSHED- 244 AC.

TIME OF CONCENTRATION, Tc - - 0-5 HR. 0
HYDROLOGIC CURVE NUMBER, CN

MOISTURE CONDITION H 73
MOISTURE CONDITION m" _

PRINCIPAL SP!LLWAY
CONDUIT 0

SIZE (I D.) 30 IN.
LENGTH- 80 FT

RISER
SIZE (INSIDE DIMENSIONS)_____ 2 5 X 7.5' FT.
HEIGHT (FLOOR TO CREST). 8 FT.

WEIR LENGTH 15 FT. 0
ORIFICE SIZE - FT
POND DRAIN SIZE s5 IN.
TYPE OF OUTLET ENERGY DISSIPATOR Impact- asA n

EMERGENCY SPILLWAY
(. TYPE Earth 0

WID7IH 35 --_-FT

')IDE ",l ' PL% 3:1_
LENGTH OF LEVEL SECTiON 40 FT
EXIT CHANNE&. SLOPE _40,01.FT/FT
VELOCITY OF FLOW AT CONTROL SECTION* 3.5 FTX
DURATION OF FLOW 5,4 .HR. S
FREQUENCY OF USE_°  1 %

EMBANKMENT

DAM
MAX- HEIGHT 12 FT.
LENGTH-. .... ........ 600 FT. •
VOLUME OF FILL_- ...... 70n CY

DIKE
MAX HEIGHT 12 FT
LENGTH. 550 FT.
VOLUME OF FILL .. C.Y

Based upon reservoir stage at design high water elevation 0

0

CONNECTICUT STATE OFFICE, STORRS,CONN.
.qH I=F T 0

- • • - - m I II • Il .. . . . . . . .. -- . . . . . . ' ' I '". .. . . . . . . .. :-I ' . . . . . ..T
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U. S DEPARTMENT OF AGRICULTURE SOIL CONSERVATION SERVICE'

Criteria and procedures used In this design are given In the following
Soil Conservation Service publications:*

National Engnering Memorandum No. 27 (3A9/65),, Limiting Criteria
for the Design of Earth Does

National Engineerinzg 11 mrandua No. 50 (5/16/6,3), Drop Inlet
Spillway Standards

National Engineering Handbook Section 4, Hydrology
National Engineering Handbook Section 5, Hydrulics
National Engineering Hiandbook Section 6, Structural Design
National Engineering Hiandbook Section 8, Geology
Engineering Division Technical Release No. 2, Earth Spillways
Engineering Division Technical Release No. 5, Structural Design

of Underground Conduit.s
Engineering Division Technical Release No. 12, Procedure for

Computing Sediment Requirement. for Retarding Reservoirs
Engineering Division Technical Release No. 29, Hydraulics of

Two-Way Covered Risers
Engineering Division Technical Release No. 30, Structural Design

of Standard Covered RisersI
Engineering Division Technical RaXease No. 31, Structural Analysis

and Design at Low Stage Inlets

Copies of the above publications may be obtained from Mr.
State Conservationist,, USDA, Soil Conservation Service, Mansfield
Professional Park, Storrs, Con~necticut 06268

State Conservation Engineer

OF-$ ShA
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Sheet 5
U. S. DEPARTMENT OF AGRICULTURE SE .....

MOL CO SE-A' SERVIC& am

RESERVOIR SEDIMENTATION DESIGN UMMARY

WASTERSED Farm Brook SIT NO. 1 STATE Connecticut

. LOCATION Hamden DATW Ha_. 1963

DATA COMPUTED BY William M. Brown mTn Geologist

SEDIMENT SOURCES (AVERAGE ANNUAL)

PRESENT CONDITIONS FUTURE AFTER CONS. TREATMENIT)
TYPE OF EROSION SOIL LOSS- TOTAL SOIL LOSS I TOTAL

ACRES (TONS/AC) (TONS) ACRES (TONS/AC) (TONSO AREA OF WATERSHEI -

z_ 35 16 560 20 16 320 300 ACRI
~0_4 7 so.,

z

ja°
w D L E LAN D ) ; n -i 1 1 1 1 3 3 .1 n 1 • 0I

PASTURE-RANGE

wOOmANO 200 0.10 20 125 0.10 13
---- Cq-8*"---

OTHER 99 O 1 S 69 1

DEIEYTONS DELIVERY TONS
TOTAL SHEET EROSION RATE W DELIVERED RATE 0 DELIVERED

30 009 l8 in 4R4 145

STRE.MMANK 35 34 12 35 34 12

FLOODILAIN SCOUR

OTHER IROADSIDE ETC.) 30 37 11 30 128 38

TOTALS 700 212 646 195

DEPOSITION

AVERAGE ORYWEIGHT

Of UPLAND SOLS: AVERAGE ANNUAL SEDIMENT' DELVERED TRAP ANNUpL DESGK PERIOD TOTAL
TO .STE FROM ALL SOURCES (TONS) EFFICIENCY DEPOSITION PERIOD DEPOSITION (TONS

85 -mtu. Fr. it) (TONS) '(YRS)

1EXTURE OF SEDIMENT PRESENT 212 95 201 15 3015 0

CLAY OLT COARSE FUURE 195 95 185 35 6475

3 15 61 SM DESIGN TOTALS 50 9490
21 GT41

SEDIMENT STORAGE REQUIREMENTS
CONDIION VOLUME WEIlGHT

CONDITION OF DEPOSITION OF SEDIMENT STORAGE REOUIRtD STORAGE ALLOCATION (ACRE FEET)
OF O(SDIETTONS)____________

SEDIMENT TOTAL (TONS) RLS/CU. FT. ITONS/AC. FT. ACRE- FEET WATEiS&EO SEDIMENT RETARDING OTHER_ _ _ _F.TNSA.FT G[-FE ICI POOL L

P,".MLERG 80 7592 80 1740 4.4 0.18 4.4 __,____, -

A&MATED 20 1898 95 2070 0.9 0.04 - 0.9 -

TOTALS 9490 1 -Ai__ 5.3 0.22 4.4 0.9

-... .. .. . ... . . . . . . .
. . . .. ..
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Photo 1 Top and upstreamn slope of dam and riser of

principal spillway.

Photo 2 Top and downstream slope of dam. Diversion

ditch is in foreground.
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SAM

Photo 3 Drainage ditch on toe embankment No 2.

Photo 4 Drain outlet channel at toe of embankment No. 1.
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Photo 5 Toe drain outlet of embankment No. 1. .

Photo 6 Principal spillway riser and
sluice gate stand of pool drain.
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Photo 7 Impact basin of principal spillway and toe
drain outlets on wing walls.

Photo 8 Spillway outlet channel.
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Photo 9 Crest and downstream area of emergency spillway.

Photo 10 Downstream channel beyond dam.
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Photo 11. Air photo of embankment No. 2, diversion and
drainage ditches, principal spillway, and
principal spillway discharge channel.
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